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Science research on the right course 


COURIER BUREAU 


smania University has been the 

cradle of research and innova- 

tion. During its 100-year so- 

journ, guided by the vision of 
the founder HEH Nizam VII, the Univer- 
sity is committed to “generation and dis- 
semination of knowledge through a 
harmonious blend of ancient and mod- 
ern wisdom; to serve the society by de- 
veloping in students heightened 
intellectual, cultural, ethical, and hu- 
mane sensitivities; to foster a scientific 
temper; and to promote professional and 
technological expertise.” Central to this 
vision is a commitment to regional and 
national development. 

Recognising the University’s contribu- 
tion in teaching, research and outreach, 
the National Accreditation and Assess- 
ment Council has awarded O.U. the At 
grade in September 2017. This qualifies 
the University to apply for the Institu- 
tions of Eminence status. It was also one 
of the few Universities in the country to 
be accorded “University with Potential 
for Excellence” in 2012 under XI Plan by 
the UGC. Under the UGC-UPE Focused 
Area Research Programme, 11 science de- 
partments are engaged in interdiscipli- 
nary research to achieve excellence and 
bring social relevance to the Material Sci- 
ence Research. It has been ranked 23rd 
amongst Universities in the National In- 
stitutional Ranking Framework for 2017. 
The University has been ranked among 
the best 10 universities in the country for 
the last seven consecutive years accord- 
ing to the surveys conducted by India 
Today -- Nielsen and The Week -- Hansa 
Research. 

Oustanding young scholars engage in 
cutting-edge research in a vibrant re- 
search ecosystem, catapulting Osmania 
University to the top in southern India. 
Deepening linkages between disciplines 
and institutions, and strengthening inter- 
national cooperation in research, the re- 
search activities in Osmania are 
broad-based and robust. Osmania schol- 
ars conduct research in almost every field 
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and seek to expand human knowledge 
through analysis, innovation and insight. 
If research and knowledge-generation are 
the mandates for higher education insti- 
tutions, Osmania University has acquitted 
its job successfully, with 17 research cen- 
tres and research facilities in 50-plus de- 
partments on the campus alone, thereby 
strengthening regional and national 
growth. The research output has been 
transforming society. 

The origins of several research institu- 
tions can be traced to Osmania Univer- 
sity. For instance, the Indian Institute of 
Chemical Technology and Shanta Biotech 
are just two among many organisations 
that owe their early beginnings to the 
University. Further, the University has 
gone from strength to strength owing to 
the seamless synergies with over 50 re- 
search and educational establishments in 
and around the city. 

Numerous collaborations and MoUs 
with national and overseas bodies have 
worked to the advantage of the Univer- 
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NEW ICON: Central Facilities for Research & Development 


sity. Annually, the faculty members ac- 
count for 800-plus research publications 
in leading national and international jour- 
nals. 

Funding for research and infrastruc- 
ture upgradation is from diverse agencies 
including UGC, DST, SERB, DBT, CSIR, 
ISRO, AICTE, etc. More than 17 depart- 
ments are under the Special Assistance 
Programme of the UGC, with as many as 
five departments have been accorded the 
Centre for Advanced Study status. Fur- 
ther, the University has been awarded the 
Centre with Potential for Excellence in 
particular area; DST - Promotion of Uni- 
versity Research and Scientific Excel- 
lence (PURSE) scheme; DBT - 
Interdisciplinary School of Life Sciences 
for Advaced Research & Education (DBT- 
ISLARE), to name a few. Research is car- 
ried out in the departments of various 
colleges as well. One of the mainstays of 
the University is that it serves a large stu- 
dent clientele that is diverse and inclu- 
sive. 
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Today, higher educational institu- 
tions are at a crucial juncture with tec- 
tonic shifts taking place in the academic 
landscape and Osmania University can- 
not be oblivious to this. As Ernst & 
Young’s “University of the Future” 
study says, “It’s going to be a tough 
decade.” According to the study, the 
major competitor to Universitities in 
ten years’ time will be Google. And 
there will be 15 to 20 independent 
global brands, while the rest play for 
the silver medal. 

The study’s working hypothesis is 
valid everywhere. The dominant uni- 
versity model—of a broad-based teach- 
ing and research institution supported 
by a large asset-base and a large, pre- 
dominantly in-house back office—will 
prove unviable in all except a few cases 
over the next 10 to 15 years. 

The change drivers are too com- 
pelling -- increased competition for stu- 
dents, competition for funding, 
increasing costs per student, prolifera- 
tion of digital technologies, global mo- 
bility, increasing need to integrate with 
industry and the primacy for skilled 
workers. Osmania University is recali- 
brating its teaching, research and gov- 
ernance to transform itself. 

Today, Hyderbad has also vaulted it- 
self on to the global map, thanks to the 
slew of initiatives to promote innova- 
tion by the Telangana government 
headed by K. Chandrashekar Rao. The 
city has nurtured several clusters of 
world-class research centres, namely, 
Central Pharma Researh Institute, De- 
fence Research & Development Organ- 
isation laboratories. Large enterprises 
across sectors such as IT, Pharma, and 
infrastructure have blossomed from 
within and out of Hyderabad. 

It is probably fair to say that the orig- 
inal IT boom centred around Hyder- 
abad with leading firms such as 
Microsoft, Oracle, TCS and their ilk 
choosing to base large offices here at- 
tracted by the combination of a skilled 
work force great infrastructure and 
moderate climate all year round. 


CPMB emerging as nodal centre for genome research 


BY M. SAI DATTA 


he Centre for Plant Molecular 

Biology (CPMB) at Osmania 
University is on the cusp of be- 
coming a nodal centre for genomic 
research in south India. 

Over the last several years, the 
Centre has developed a series of 
genomic resources that are highly 
regarded in its field. These include 
sequencing the genomes of one 
plant, two fungi, two yeasts and 10 
bacteria, besides many transcrip- 
tomes. 

“This is the era of Genomic Re- 
search”, said Dr. Kandasamy Ula- 
ganathan, Professor and one of 
the leading lights at the Centre. 

“The genomic revolution is 
sweeping biology. The earlier 
methods were not sufficient for 
understanding the complex func- 
tioning of organisms. The genome 
research on the other hand pro- 


vides data where the functioning 
can be comprehended right from 
the DNA level.” 

Prof. Ulaganathan explained: 
“The data generated in research is 
so huge that humans cannot 
process it. So the research is exe- 
cuted with the help of computers. 
This is what the bio-informatics re- 
search is all about.” 

The research at CPMB is focused 
on developing genomic data and 
extensive bio-informative analysis 
of these data for understanding 
the structure and functioning of 
the organisms and their interac- 
tion. 

Dr. K. Venkateswara Rao, Pro- 
fessor and Director, along with Dr. 
V.D. Reddy developed stable trans- 
genic rice lines that can resist 
major sap-sucking insects and 
pests by employing different can- 
didate genes isolated from plants. 
This project was executed during 





2009-17 and was financed by 
about $ 220,000 from Swarnab- 
harat Biotech, Hyderabad. The 
duo is also currently engaged in 


C C Our next goal is to 
train people and 

mould them into 

pioneer researchers 


DBT-funded research over func- 
tional characterisation of genetic 
and epigenetic networks involved 
in development of rice. 

Prof. Ulaganathan’s group has 
partnered with various interna- 
tional agencies in the area of 
genome research. These include 
the Netherlands Bio-Technology 
programme and the Training 
group on Molecular and Cellular 
Glycosciences, University of Mun- 
ster, Germany. In India, the group 
collaborated with Indian Institute 
of Oil Seeds Research for Sun- 
flower research. 

At present, sandalwood genome 
sequencing is being done with In- 
stitute of Forest Genetics and Tree 
Breeding, Coimbatore and 
Dehradun and the Kerala Forest 
Research Institute. Research on 
drought tolerance in maize using 
genome methods is also being car- 
ried out in partnership with the 


city-based Central Research Insti- 
tute for Dry Land Agriculture. 

The Centre is also providing bio- 
informatics support for breast can- 
cer research being done at the 
Department of Genetics, Osmania 
University, in which efforts are fo- 
cused on understanding the role 
of RNA editing in the pathology of 
cancer, Prof. Ulaganathan said. 

“We would like to develop 
CPMB as a nodal centre for ge- 
nomic research in south India,” he 
said. “We have developed meth- 
ods, facilities and resources. Our 
next goal is to train people and 
mould them into pioneer re- 
searchers. We are always ready to 
help organisations in genome re- 
search.” 

The Centre has to its credit two 
patents, 65 research papers, 56 of 
them in international journals, 
3,272 citations, and 11 doctorates 
awarded during 2011-17. 
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From giant leaps to gallops: 
Science in the fast lane 





THINKING ALOUD 


For inclusive science 


BY PROF. K. NAGESHWAR 


| noes Science Congress cel- 
ebrates the achievements in 
science and technology and 
rightly so. But a more serious 
appraisal of what ails Indian 
science is the need of the hour. 
Though the Nobel Prize is not 
the only criteria to assess the 
progress of science, it remains 
a fact that with meager re- 
sources, pre-independent In- 
dian science could win a Nobel 
whereas the post-independent 
Indian science could not meas- 
ure up to the challenge. 

India’s science, technology 
and innovation system is 
plagued by multiple deficien- 
cies and inadequacies. The 
global share of Indian publica- 
tions is a mere 3.5 per cent 
that is unbecoming of an aspir- 
ing world economic leader. 
Our record in regard to acquir- 
ing patents is dismal despite 
lofty talk of innovation. The 
Gross Expenditure on Re- 
search and Development 
(GERD) is less than one per 
cent of India’s GDP indicating 
a resource crunch. The alloca- 
tions would be much more 
less when adjusted to inflation. 
On the contrary, China spends 
1.5 per cent of its GDP. China is 
investing at least five times 
more money in R&D com- 
pared to India due to its much 
higher GDP. 

Despite benefitting from 
economic liberalisation, the 
ratio of private and public sec- 
tor investments in R&D is 1:3. 
Even this meager spending is 
concentrated in few sectors 
like pharmaceuticals and auto- 
motives. The science and tech- 
nology policy should focus on 
promoting a robust and diver- 
sified private sector spending. 
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On the other hand, the strate- 
gic sectors like defence gobble 
up a lion’s share of the public 
sector R&D expenditure re- 
vealing what Amartya Sen 
calls the social costs of militari- 
sation. 

Despite proliferation of insti- 
tutions of higher education, 
most of them remained teach- 
ing centers with little or no re- 
search intensity. The Reserve 
Bank of India (RBI) data sug- 
gests that foreign investment 
driven companies account for 
about 20 per cent of R&D ex- 
penditure in the private sector. 

The fruits of this research 
would be under stringent in- 
tellectual property rights 
regime. India cannot have 
free access to it even though 
the research is done in this 
country. The core human re- 
source in science and technol- 
ogy is dismal in India as 
scientific research is no longer 
the preferred career option of 
youth in the country. 

Besides such quantitative 
limitations, Indian science suf- 
fers from quality concerns too. 
The elitist biases in scientific 






research should be discour- 
aged so as to encourage inclu- 
sive innovation through 
scientific and technological re- 
search. The classroom con- 
fined, examination oriented, 
syllabi specific and memory 
driven education system does 
not foster scientific inquiry 
among our young minds. The 
governance structures in sci- 
entific institutions are beset 
with bureaucratic hangovers 
adversely affecting the re- 
search eco system.As enunci- 
ated by the Science, 
Technology and Innovation 
Policy of 2013, science and 
technology for the people 
should be the new paradigm of 
Indian research enterprise. 

This requires a symbiotic re- 
lationship between science 
and socio economic policies. 
Scientific research agenda 
should focus on finding afford- 
able and inclusive solutions to 
the nations’ challenges in the 
fields like energy, food secu- 
rity, nutrition, affordable 
housing, health care, environ- 
ment, water and sanitation 
and employment. 
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SCIENCE FICTION 


Seeing society anew 


MUHABBAT DAVRANOVA 


— fiction is the only 
genre that depicts how so- 
ciety could function differ- 
ently. The science fiction film 
genre too has long served as 
a useful means of discussing 
sensitive issues without 
arousing controversy, and 
provided thoughtful social 
commentary on potential 
unforeseen issues. This genre 
dealt with various, topics like 
time travel, monsters, super- 
heroes, intergalactic space 
travel, computers and robots, 
artificial intelligence and ex- 
traterrestrial. 

Most issues in science fic- 
tion tend to fall into two gen- 
eral storylines, utopian or 
dystopian. That is, either a 
society will become better or 
worse in the future. To begin 
with, “A Trip to the Moon” 
(1902), directed by French 
filmmaker Georges Melies, 
was profoundly influential on 
later filmmaking. “2001 - A 
Space Odyssey” (1968), based 
on the work of Arthur C. 
Clarke rose above the offer- 
ings up to that time in scope 
and quality. 

Perhaps the most famous 
example of the positive effect 
of science fiction on society 
comes from the inclusion of a 
multiracial cast on the origi- 
nal Star Trek television series. 
When Michelle Nichols, who 
played Lieutenant Uhura, 
was considering leaving the 
series, civil rights leader Mar- 
tin Luther King had con- 
vinced her to stay. King 
argued that her inclusion on 
Star Trek was important be- 
cause, as a black woman, she 
helped represent a future 
people could aspire to, one 


where people were judged 
solely on their character. 

It’s interesting to note that 
many of the top grossing 
films made in the past ten 
years, were in the science fic- 
tion category. These include 
“Tron Man”, “Justice 
League”, “Transformers: 
Dark of the Moon”, “Star 
Wars” (series), “Avatar” 
(biggest gross sales world- 
wide), “The Avengers”, 
“Dawn of the Planet of the 
Apes” etc. 

In many ways, society has 
changed dramatically since 
the 1950s. Things that were 
once fiction have already be- 
come reality: we have walked 
on the Moon, we have cre- 
ated clones, and synthetic 
life, and many people now 
have access to almost all 
human knowledge through a 
device that can fit in their 
pocket. Technology is pro- 
gressing so fast that it is 
changing society, leading to 
unprecedented moral dilem- 
mas and _ scientific chal- 
lenges. This means that 
science fiction is more im- 
portant now than ever. 

In science fiction books 
and films we got to experi- 
ence and explore the futures 
through the eyes of the char- 
acters in the films, books. We 
get to put ourselves in their 
place and live through them. 
Similarly, science fiction is 
useful as a tool, not for pre- 
dicting the future, but for in- 
stead modeling a range of 
possible futures. As our soci- 
ety develops and changes, 
science fiction is there to 
show us what will happen if 
we continue along our cur- 
rent path. 





BY SNEHA VERGHESE 


e’ve come a long way since the 

discovery of fire and the in- 
vention of the wheel; yet the most 
advanced inventions and significant 
discoveries that have remarkably 
changed human life (mostly for the 
better, if you leave out the blunder 
of the atom bomb) have been made 
in the last seven or eight decades. 
What took mankind so many cen- 
turies to reach this pinnacle of 
achievement, setting us on a course 
from which there is no looking 
back? 

According to mathematician and 
inventor, Jacob Bronowski, “The 
most remarkable discovery made by 
scientists is science itself”— Science 
has thus made its presence felt, as 
an important element for the 
progress of mankind, rescuing us 
from the dark ages of ignorance and 
superstition that we lived in for so 
long. Development of better re- 
search tools that help us unravel the 
mysteries of the universe is one 
other reason. And despite the con- 
troversy regarding predatory scien- 
tific’ academic journals and 
plagiarism, the capacity to commu- 
nicate with scientists all over the 
world, to collaborate with other re- 


searchers and to publish your re- 
search, ensures that knowledge 
does not remain concentrated in the 
hands of a few, and that the wheel 
isn’t reinvented multiple times. 

Apart from this, the governments 
of most countries are doing their bit 
by providing an impetus to scientific 
research in the form of financial 
support. While Edison could invent 
the light bulb in his own private lab- 
oratory with modest equipment, it 
is close to impossible for a single re- 
searcher to make a contribution in 
the current scenario, in a self- 
funded lab (unless she/he’s a mil- 
lionaire and has got a slew of em- 
ployees working under her/him). 

Besides, given the knowledge 
we’ve already acquired, use of this 
knowledge needs to be regulated as 
well, to prevent it from falling into 
the wrong hands and being mis- 
used. Science has diversified into 
various branches too, making it im- 
possible for a single person to be 
adept in all of them; no research 
work today can be done without a 
team. 

From developing vaccines that 
have eradicated some of the dead- 
liest diseases on the earth, to decod- 
ing the human genome, every 
discovery, every invention has taken 


us one step further to making the 
utopia envisaged in science fiction a 
reality. Humanoid robots, drugs tai- 
lored to suit each person and invisi- 
bility cloaks....the list of possibilities 
is endless. 

The future of science seems both 
frightening and intriguing; while we 
fret over our privacy being invaded 
by Aadhaar, we might just enter a fu- 
ture where each of our unique DNA 
would be sequenced, and serve as 
our identity instead of a mere num- 
ber or a fingerprint. While we re- 
joice that Hyderabad is now in the 
‘Metro’ league, we need to be aware 
of a much faster, avant-garde inven- 
tion called the Hyperloop, that is 
being developed by Tesla and 
SpaceX— a passenger transport sys- 
tem that uses a system of sealed 
tubes filled with vacuum, thus al- 
lowing a closed “capsule” that con- 
tains either people or goods, to 
travel at unimaginable speeds, in 
the absence of air friction. 

If our earlier attempts were to tin- 
ker with the genes in single-celled 
organisms (usually, one at a time), 
we have now at hand CRISPR, the 
latest genetic engineering technol- 
ogy developed by the Broad Insti- 
tute at Harvard University, that 
equips scientists with the ability to 
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edit or delete genes in specific tar- 
geted cells in living organisms, in- 
cluding humans. Could this mean 
that we manage to ensure that any- 
one with a genetic disorder can be 
“cured” with a simple cut-paste ac- 
tion by CRISPR, or also that we can 
now have “designer” babies? Only 
time will tell! 

Human activity alone has wiped 
off several species from the face of 
this planet, but before we recover 
from this man-made “sixth mass ex- 
tinction”— as it is being termed by 
scientists— we are already creating 
new species of our own. Re- 
searchers in the United States have 
created artificial life— a semi-syn- 
thetic organism— an E. coli bac- 
terium that contains a hybrid of 
natural and artificial DNA, and is ca- 
pable of creating hitherto unknown 
synthetic proteins! 
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In our race towards “bigger” and 
“better” achievements, we have 
neglected our earth, and our envi- 
ronment far too long. While science 
can take care of our needs, there is 
no end to human greed. Beatrice 
Fihn, executive director of ICAN (In- 
ternational Campaign to Abolish Nu- 
clear Weapons), which received the 
2017 Nobel Peace Prize, said in her 
acceptance speech that a a nuclear 
war, and consequent destruction of 
mankind, is “just one impulsive 
tantrum away”. 

There is a chance that one day, 
our planet may no longer be habit- 
able. Space travel might be our only 
chance of survival, as we look for 
greener pastures on the other side 
of the Universe. Let’s hope that the 
latest research project that involves 
establishing a human colony on 
Mars, becomes a reality by then. 
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Mapping Osmania’s research efforts 


Ir the past 100 years, the Univer- 
sity has consistently raised the bar 
in the realm of research. It has cre- 
ated new departments and reori- 
ented its R&D to catch up with the 
pace of developments in S&T. It has 
expanded Science College by start- 
ing Physics, Chemistry, Botany, Ge- 
ology, Mathematics, Astronomy, 
Genetics, Geophysics, Biochemistry, 
Statistics, Zoology, Applied Geo- 
chemistry, Biotechnology and Mi- 
crobiology, apart from the 
engineering departments of bio- 
medical, civil, computer science, 
electrical, electronics & communi- 
cation and mechanical. It has also 
established departments of phar- 
macy and technology. 

Working towards Translational 
Research, the University has set up 
the following: Centre for Plant Mo- 
lecular Biology (CPMB); Sir Ronald 
Ross Institute; Institute of Genetics 
and Hospitals for Genetic Diseases 
Research and Training Unit in Navi- 
gational Electronics (NERTU); Entre- 
preneurship Development Cell 
(EDC); Information Dissemination 
Centre (IDC); Japal-Rangapur Obser- 
vatory (JRO); Centre for Indian 
Ocean Studies (formerly, Centre for 
Area Studies); Regional Centre for 
Urban and Environmental Studies 
(RCUES); Research Foundation for 
Devotional Literary Studies (Tulsi 
Bhavan); Sanskrit Academy; Centre 





Nizam’s Farman dated August 5, 
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Intelligence (CQM&AI); Centre for 
Energy Technology. 

OU has the unique distinction in 
the country for nurturing and 
strengthening the University-Insti- 
tute interactions. For instance, over 
1000 students of IICT were awarded 
Ph.D in Chemistry from Osmania 
University ; the Library and Instru- 
mental facilities of ICT are accessi- 
ble to OU students & Faculty; 
Regular faculty interactions / teach- 
ing assistance. 

To bolster research the University 
has forged linkages with a host of re- 
search establishments: CSIR-NGRI, 
CSIR-CCMB, DRDO LABS, NIN, 
ARCI, RCI, DST, DBT, CSIR, ICMR, 
ICAR, State dept. 

Among the notable contributors 
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More than 4,000 research publications have been published over the last two decades 


Prof. C. Manoharachary in Botany 


and Prof. D.C. Reddy in Mechanical es 
Engineering. Prof G. Madhava 

Reddy, FNA, with his excellent re- 20 
search background and significant 
contributions has made CPMB a re- 15 
warding place in the international 
scientific community. Prof. Nalini 

Sadhale who translated agricultural 10 - 


pratices from Vedas to Indian lan- 
guages. Navaneeth Rao (1985-91) 
Vice chancellor mobilised funds 
from various agencies to undertake 
research projects and strengthen in- 
frastructure. 


for Women's Studies; Centre for 
Solid Waste Technology and Man- 
agement (CSWTM); Centre for 
Quantitative Methods and Artificial 


to science at Osmania are, among 
others, 
Prof. Srimannarayana in Chemistry, 
Prof. Abhayankar in Astrophysics, 


Prof. N.V. Subba Rao and 


(The list of notable contributors is 
not exhaustive, and we regret we can- 
not have all the legends included here 
owing to space constraints.) 
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OU has 261 joint publications with CSIR-IICT during 1998-2017. 
Ref: ISI Web of Science 


‘Al will disrupt the world’ 


BY CHAND AHMED 


r. Srivari Chandrasekhar, born in 

1964, completed post graduation 
in Chemistry from Osmania Univer- 
sity before joining CSIR, IICT for a 
Ph. D Programme. After completing 
his Ph. D (1991) with the then director 
Dr. A. V. Rama Rao, he moved to USA 
for a post doctoral position with Prof. 
J. R. Falck (1991-94). 

He joined CSIR-IICT as Scientist C in 
1994 and rose to the level of director 
in 2015. A Fellow of all the National 
Academy of Sciences, Indian Acad- 
emy of Sciences and Indian National 
Science academy, he is also an 
Alexander von Humboldt fellow. He 
has made significant contributions in 
diverse areas of organic chemistry 
with a special emphasis on chiral 
chemistry, total synthesis of biologi- 
cally active natural products and 
pharmaceutical products. He intro- 
duced polyethylene glycol (PEG) as a 
novel, environmentally benign sol- 
vent medium. He has developed tech- 
nologies for the synthesis of latest 
anti-tuberculosis drug, bedaquiline; 
anti-tumor and abortive drug, miso- 
prostol; anti-platelet molecule, be- 
raprost; antidepressive compound, 
sertralin and drug for treatment of 
schizophrenia, asenapine. He has 
more than 265 publications with 5750 
citations. 60 students have been al- 
ready awarded Ph. D. degree under 
his able guidance and 20 post doc- 
toral associates have worked in his 
group. He has received several acco- 
lades including Eminent Scientist 





Dr. S. Chandrasekhar, Director, 
CSIR-Indian Istitute of Chemical 
Technology 


Award for contributions in the field of 
Chemistry from Telangana State Gov- 
ernment in 2017, CNR Rao National 
Prize for Chemical Research 2012, 
CSIR Technology award 2014 and In- 
fosys prize in Chemical sciences 2014 
for his contributions in synthetic or- 
ganic chemistry with special focus on 
the synthesis of complex molecules 
from natural sources and innovative, 
practical approaches to pharmaceuti- 
cals of current interest to industry. 
Excerpts from the interview: 


OC: What is the contribution of 
Osmania University in the field of 
science? 


SC: Whatever contributions and de- 
velopments happened in science till 
date is ‘only’ because of OU. My per- 
sonal journey is filled with joy and 
happiness as it began as a student 


from Chemistry Department of Osma- 
nia University to CSIR- Indian Institute 
of Chemical Technology (ICT). In the 
past 100 years Osmania has created 
new departments and reoriented its 
R&D to catch up with the pace of de- 
velopments in S&T. 

The R&D towards translational re- 
search of Osmania University is mo- 
mentous as it has given birth to so 
many institutes ranging from CCMB, 
Ronald Ross Institute, Institute of Ge- 
netics and hospitals for Genetic Dis- 
eases, Entrepreneurship 
Development cell to Center for En- 
ergy Technology etc...The recent one 
being Central Facilities for Research 
and Development. The facility has 
most sophisticated equipment such 
as NMR-400MHz, MALDI / TOF, Con- 
focal Microscope, ICP-MS, HPLC, AAS 
etc. Biotechnology lab established 
through DBT funds, where most of 
the instruments for biologists are 
available. 

Osmania University is a unique ex- 
ample in the country which has laid, 
nurtured and strengthened the uni- 
versity-institute interactions as more 
than 1000 students of IICT were 
awarded PhD from OU (Chemistry). 


What is the contribution of 
science in the development of 
India? 


We have done enormous work in sci- 
ence since independence. Several dis- 
coveries in the field of medicine, 
healthcare, and technologies have 
been done through science. Currently 
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“In 21st 
century, 
knowledge is 
global as it is 
not confined 
in the four 
walls of a 
building.” 
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we are on par with any other scientists 
of the world. We have engaged in semi- 
nal work in fundamental science and 
applied science and now is the time to 
focus on nano technologies. 


What is the role played by nano 
technologies today? 


Nano science is the need of the hour 
and the Indian investments should 
focus on how nano science can be used 
in delivering great products. For exam- 
ple the nano science could be used in 
health products, drug delivery, textiles 
and 3D printing etc... Nano technologies 
are the future and Indian science 
should stay focused to scale greater 
heights. It can be employed to achieve 
more accuracy in the field of medicine 
and technology. 


Is Artificial Intelligence promoting 
a paradigm shift from traditional to 
advanced science? 


Artificial Intelligence is likely to change 
the world we live in. In 21st century, 
knowledge is global as it is not confined 
in the four walls of a building. Though 
Al is really advanced and can help in 
data mining and working proficiently, it 
cannot create a new idea. It can only 
read and understand and provide a so- 
lution. Scientists should also be careful 
while feeding it with data, even a small 
malfunction in the minor of the circuit 
system can create chaos. At the end of 
the day it’s not a human being to under- 
stand, realise and analyse the condi- 
tions. Basically it reacts to what it is fed. 
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Quest for habitable planets 


rom time immemorial, humanity 

looked up at the sky and won- 
dered if there was life on other worlds 
too. Many cultures around the world, 
including ours, have written about the 
possibility of extra-terrestrial life and 
interplanetary travel. After all, our 
galaxy is estimated to have even more 
planets than it has stars, running into 
hundreds of crores. Why then would 
our Earth be the only planet harbour- 
ing life? The recent discovery of more 
than 3500 exoplanets, or planets or- 
biting other stars, revolutionised this 
field over the last decade. 

“The question on everyone's mind 
is whether there is life on some of 
these planets. To answer this ques- 
tion, we need a method to find out 
whether a planet is even capable of 
harbouring life”, says astronomer 
Margarita Safonova, of the M.P. Birla 
Institute of Fundamental Research in 
Bengaluru. 

Dr. Safonova and her colleagues are 
presenting the result of their research 
into this question at the national meet- 
ing of the Astronomical Society of 
India being held in Hyderabad this 
week. “Traditionally, the search for 
life on planets outside our Solar Sys- 
tem can be classified into two meth- 
ods - either looking for Earth-like 


| [eeeee has been a pioneer in radio 
astronomy, with the Ooty Radio 
Telescope and the more recent 
Giant Metrewave Radio Telescope 
near Pune being used by as- 
tronomers from around the world. 
In recent years, India has been a 
key member in a consortium that 
will build the world's largest radio 
telescope, the Square Kilometre 
Array (SKA). Fifty astronomers 
from institutes and universities 
across the country held a work- 
shop at the national meeting of the 
Astronomical Society of India in 
Osmania University to consolidate 
their plans for using the SKA in the 
coming years. 

“The design for the SKA is in its 
final stages, which has substantial 
contribution from Indian as- 
tronomers as well as industry. The 
actual construction will start in 
2019, and it is expected that India 
will play a crucial role in this as 
well,” said Prof. Tirthankar Roy 
Choudhury of the National Centre 





§ conditions or plan- 
ets similar to Earth 
-» Gimilarity), Or, 
looking for the pos- 
_ sibility of life in a 
form that is known 
to us so far (Habit- 
ability)”, says scien- 
tist Snehanshu 
Dr Margarita saha. 
Safonova This group of as- 
tronomers from Ben- 
galuru. have devised a more 
comprehensive scheme, called the 
Cobb-Douglas Habitability Score. 
“Using known parameters of each ex- 
oplanet, like density, radius, escape 
velocity and surface temperature, our 
sophisticated model then predicts a 
score for each planet, by comparing it 
to the Earth. These scores are fed into 
powerful machine learning and artifi- 
cial intelligence algorithms that can 


group these planets into various | 


classes of habitability potential”, says 
Prof Jayant Murthy of ITA 


Kakoli Bora, S. Agrawal, Swathi | 


Routh and Anand Narasimhamurthy 
are also collaborators in this project, 
which was conducted by astronomers 
from Indian Institute of Astrophysics, 
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Prof. Tirthankar Roy 
Choudhury 


for Radio Astrophysics (NCRA) in 
Pune. In addition, Indian as- 
tronomers have been meeting reg- 
ularly in the last few years to 
brainstorm on how they will use 
the SKA to answer some of the key 
unsolved questions in astrophysics. 
Indian astronomers have organised 
themselves into multiple focus 
groups, each concentrating on one 
area of radio astrophysics. 

Prof Yashwant Gupta of NCRA 


said, “This workshop was organ- 
ised to bring together this commu- 
nity of astronomers, to discuss 
their plans, consolidate their sci- 
ence goals, and prepare a proposal 
to the Government of India. This 
proposal will form the basis for the 
long-term participation of India in 
the SKA, and the funding for this 
activity”. Not only will this pro- 
posal seek the resources for devel- 
opmental activity, it will also 
enable human resource develop- 
ment needed to support the sci- 
ence goals of the astronomers. 

“It was clear from the discus- 
sions that the Indian astronomy 
community is quite well placed to 
play important roles in almost all 
the SKA-related science areas inter- 
nationally. We are all eagerly wait- 
ing to use this cutting-edge 
telescope, and discover as yet un- 
known secrets of our Universe”, 
says Prof Resmi Lekshmi of the In- 
dian Institute of Space Science 
Technology, Thiruvananthapuram. 





‘Gravitational waves herald 
a new era in astronomy’ 


or many centuries, all of as- 

tronomy has relied exclu- 
sively on understanding the 
Universe by capturing visible 
light through our telescopes. In 
the last 50 years, astronomers 
have learnt to study the Universe 
in all bands of light, from 
Gammiaz-rays and X-rays to In- 
frared and Radio. 

“In the last few decades, we 
have also been using neutrinos 
and cosmic rays to peer deep into 
our Universe. However, gravita- 
tional waves, recently detected 
by Laser Interferometric Gravita- 
tional Observatory (LIGO), are an 
entirely new messenger of what 
is happening in space”, said Prof. 
Ajith Parameswaran. 

He was delivering a special lec- 
ture titled “Einstein's Messen- 
gers” at the 36th national 
meeting of the Astronomical Soci- 
ety of India at Osmania Univer- 
sity. Gravitational waves were 
detected first on 14 Sept 2015 by 
LIGO, from the merger of two 
black holes. Since then, a handful 
of similar events have been dis- 
covered, arising from the final 
death throes of two black holes 
colliding and merging to form a 
new black hole. These discover- 
ies earned the Physics Nobel 
Prize for 2017. Prof Ajith then 
went on to emphasise the impor- 
tance of the latest detection of 
gravitational waves from a pair of 
merging neutron stars. 

Following this detection, more 
than 80 telescopes around the 
world immediately turned their 
attention to this patch of the sky, 
and found electromagnetic radia- 
tion, or light, from this event. 
“Astronomers could locate the 
exact galaxy where this merger 
took place, and a new era of as- 
tronomy was born”, said Prof 
Ajith. The afterglow from this cat- 
aclysmic event was detected later 
by the Giant Metrewave Radio 
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Telescope near Pune, and was 
also followed by AstroSat and the 
Himalayan Chandra Telescope as 
well. The detection of these 
waves by LIGO was an unprece- 
dented feat in engineering. “They 
had to measure the change in the 
length of a 4 km long tunnel by 
not more than the size of pro- 
ton”, he said. 

Prof Ajith then talked about the 
excitement around the Indian 
gravitational observatory that is 
coming up soon, LIGO-India. This 
observatory will work in conso- 
nance with the existing LIGO in- 
struments around the world. 
“Using current gravitational-wave 
observations, we are unable to 
identify their arrival directions 
very precisely -- we can only tell 
that the merger event happened 
somewhere within a large part of 
the sky”, said Prof Ajith. How- 
ever, LIGO-India will improve this 
enormously. 

Indian astronomers are gearing 
up to meet the challenge of set- 
ting up and running LIGO-India. 
Collaborations have been set up 
across the country, involving re- 
search institutes and universities, 
and training workshops are regu- 
larly conducted for college stu- 
dents. “We cannot wait to see 
what LIGO-India will teach us,” 
said Prof Ajith. 
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A researcher for a lifetime 


BY M. SAI DATTA 


e is someone who has described 

120 organisms, which were the 
first of their kind, in various interna- 
tional journals. But he is also some- 
one who describes himself as one 
who does “not do much apart from 
research and teaching.” 

Meet Prof. C. Manoharachary, 
Emeritus Professor in the Depart- 
ment of Botany, O.U. 

At 74, he is still a tireless re- 
searcher, who has bagged three life- 
time achievement awards, the latest 
in 2017 from the International Soci- 
ety of Micrology and Plant Pathol- 
ogy. The last award only added to his 
crowded shelf of 26. 

“TI feel any award given to me is an 
award given to my institution. My 
students, my teachers and constant 
encouragement from my faculty en- 
abled me to reach these heights. 
They deserve all the credit,” he said 
in an interaction with Courier. 

Early in his career, he bagged a 
post-doctoral fellowship at the Uni- 
versity of Exeter, UK. He was also the 
recipient of the prestigious Indo- 
American fellowship. A cultural ex- 
change between India and Germany 
also enabled him to tune his re- 
search. 

“During the early 1970s, the re- 
search in India was not on modern 
biology. We were outdated, but by 
the turn of century, botanical re- 
search in India shifted its focus to 
modern botany,” he said. 





Prof. C. Manoharachary 


He credited the youngsters who 
returned to the country after study- 
ing at internationally reputed univer- 
sities for this shift. 

During his career spanning 40 
years, he has guided 50 PhD schol- 
ars and published 560 research pa- 
pers. He has authored or edited 30 
books, some of which were pub- 
lished by reputed companies like 
Springer, Academic, Kluwer, etc. 

Born in Vavilala village in Karim- 
nagar district, Telangana, he has 
worked hard to ensure what he is at 
this moment. Currently he is a Plat- 
inum Jubilee fellow at the National 
Academy of Sciences apart being 
awarded multiple fellowships by the 
UGC and CSIR. 

“T do not do much apart from re- 
search and teaching. If at all I have 


“During the early 1970s, 
the research in India 
was not on modern 
biology. We were 
outdated, but by the 
turn of century, 
botanical research in 
India shifted its focus to 
modern botany,” he 
Said. 


time, I read science fiction or auto- 
biographies”, he said. 

At Osmania, he is presently work- 
ing on multiple projects including 
mushrooms with reference to their 
usage in pharmaceuticals, medicine, 
agriculture and organic farming. He 
is also focused on isolation of mole- 
cules that can cure diseases like can- 
cer. 

Speaking of the Department of 
Botany at Osmania, he proudly said, 
“This department is no less than any 
in India. We have the infrastructure 
and our research is on par with in- 
ternational standards”. 

The department boasts of excel- 
lent facilities and is also in process of 
acquiring advanced equipment. A 
11-acre botanical park was also estab- 
lished for the department. 


PEOPLE & PLACES 
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ight from inception of the 

Osmania Univeristy, focus 
has been on research activity. 
This is evident from the estab- 
lishment of a Botanical Garden 
on the campus from where me- 
dicinal and non-medicinal plants 
were taken for different research 
activities. 

The Garden which was 
opened in 1930’s had close to 
200 medicinal and non-medici- 
nal plants. “During my child- 
hood days, landscape garden 
and botanical gardens were oc- 
cupied by thick trees including 
Sapota, Kala Jamun, and Neem. 
There used to be a lake behind 
the administrative building full 
of flora and fauna. However, 
over the years it has vanished,” 
said NR Giridhar of Ancient In- 


nurses over 200 plants 


lags lg i = of 


dian History, Culture and Arche- 
ology. 

At present, the Botanical Gar- 
den has over 500 herbs, shrubs, 
plants and trees which can be 
used for research purposes. 
“Medicinal herbs such as Gym- 
nema sylvestre which can be 
used for treatment of diabetes, 
Pterocarpus santalinus (Red san- 
dalwood) and Santalum album 
(Sandalwood) among others me- 
dicinal plants are available,” said 
Dr S Karunakar Reddy of Botany 
Department. Apart from re- 
search carried out on the botani- 
cal garden plants, the Botany 
Department carried out survey 
of fungus in the Hyderabad, a 
number of new species were 
found and were reported for 
records in India. 


Remembering Dr PM Bhargava and Dr Lalji Singh 


r Pushpa Mittra Bhargava, who es- 

tablished the Centre for Cellular 
and Molecular Biology (CCMB) in Hy- 
derabad was one of the most vocal ad- 
vocates of scientific temper and 
rationality in India. 

Bhargava was an unconventional sci- 
entist. He believed in doing and pro- 
moting world class biology and 
biotechnology research in India, yet he 
opposed the way biotechnology was 
used to further commercial interests. 
He was deeply involved in founding the 
Department of Technology, yet he 
openly criticised when the very institu- 
tion faltered in implementation of 
biotechnology regulation. Bhargava 
stood on the side of victims of Bhopal 
gas tragedy when the mainstream sci- 
entific establishment was shying away 
from studying long-term health impacts 
of the toxic gas. 

As a scientist and a thinker, Bhargava 
was always ready to provide his serv- 
ices to the government but he quickly 
retracted when things did not go his 
way. He never chose of compromise 
with his values, irrespective of the gov- 
ernment in power. He crossed swords 
with the Janata government in 1977 
over unceremonious dismantling of the 
“Method of Science” exhibition which 
he had conceived and developed. He 
quit as Vice-chairman of the National 
Knowledge Commission following dif- 
ference of opinion, during the UPA 
regime and returned his Padma award 
during the NDA period. In the Rajiv 
Gandhi period, he was a member of the 
scientific advisory committee to the 
Prime Minister. 

Bhargava believed in promoting ex- 
cellence in scientific research. He could 
persuade the government to hive off 
his research unit at the Regional Re- 
search Laboratory (now known as the 
Indian Institute of Chemical Technol- 
Ogy) as a Separate research institute. 





That’s how the Centre for Cellular and 


Molecular Biology was born as a con- 
stituent lab of the Council of Scientific 
and Industrial Research (CSIR). He 
wanted this lab to be developed as a 
centre for excellence in life sciences. In 
private conversations, he mentioned 


that labs focused on specific areas of re- 


search should be developed under 
leadership of individual scientists, 
modelled on the lines of Max Plank In- 
stitutes in Germany. 

The CCMB campus was built under 
his personal supervision and bears the 
stamp of his personality. He regretted 
that he could not opt for a modern ar- 
chitecture and had to settle for a CPWD 
design, but he improvised a lot within 
that framework. For instance, he requi- 
sitioned none other than M F Husain to 
do a mural for CCMB. It was also the 
first lab in India to have an “artist-in- 
residence” - famous painter A 
Suryaprakash. 

Painting exhibitions were held regu- 
larly in CCMB in the 1980s. The only 
parallel would be the Tata Institute of 
Fundamental Research, whose founder 
Homi Jehangir Bhabha was an art con- 
noisseur and an accomplished painter 
himself. 


The kind of detailing that went into 
building CCMB was remarkable. Not 
only did the lab provide all necessary 
amenities for scientists to do research 
such modern animal lab and continu- 
ous water supply, but also an enviable 
workplace in general. Canteen, open 
areas, lawns, guest house and recep- 
tion - everything was designed and 
planned aesthetically. Bhargava, along 
with his wife Manorama, personally se- 
lected drapes and curtains used in the 
guesthouse. The cloth was specially 
weaved in handloom centres like 
Pochampally. Every room had different 
décor. “These rooms are fit for kings 
and queens to stay,” Bharagava had 
told this writer then about the interna- 
tional guesthouse at CCMB. 

When Department of Atomic Energy 
established a lab for preparation of 
p32- labelled nucleotide molecules at 
CCMB, Bhargava gave it a creative 


name - Jonaki (Bengali word for firefly). 


Over the years, CCMB not only gave 
birth to other research institutes such 
as the Centre for DNA Fingerprinting 
and Diagnostics, but also spurred de- 
velopment of Hyderabad as a biotech- 
nology cluster. Several scientists from 
CCMB became entrepreneurs setting 
up biotech, healthcare and bioinfor- 
matics ventures. 

Bhargava did not choose to retire 
into a cocoon after his long stint with 
CSIR. He remained active till the end, 
engaging in a range of activities with 
causes close to his heart. For instance, 
Medically Aware and Responsible Citi- 
zens of Hyderabad or MARCH headed 
by him exposed malpractices in health 
care industry. He was also chairman of 
the Sambhavana Trust which runs a 
public clinic for victims of gas tragedy 
in Bhopal. 


This article was first published on India 
Science Wire. 





minent scientist and ‘father of DNA finger- 

printing in India’ Lalji Singh passed away fol- 
lowing a heart attack on December 10, 2017. He 
was 70. Dr. Singh was one of the leaders instru- 
mental in making DNA fingerprinting mainstream 
in India, both at the level of research as well as for 
forensic applications. This was after techniques 
advanced by him led to DNA profiling being used 
to establish parentage as well as solve some high 
profile crime cases in India. 

Based on his work he was tasked by the govern- 
ment — in the late 1990s — to establish the Centre 
for DNA Fingerprinting and Diagnostics (CDFD) 
with a mandate of making it a nodal centre for 
DNA fingerprinting and diagnostics for all species 
and several diseases. He also set up a slew of dedi- 
cated labs that worked on several aspects of ge- 
netics such as population biology, structural 
biology and transgenic research. 

Dr. Singh served as a director at the Centre for 
Cellular and Molecular Biology (CCMB) in Hyder- 
abad from 1998 to 2009. He went on to become 
Vice Chancellor of the Banaras Hindu University 
(2001 - 2014), his alma mater. Until recently, he 
was active in the Genome Foundation, a non- 
profit organisation that aims to diagnose and treat 
genetic disorders affecting the underprivileged, 
especially from rural India. 

Singh, the 25th vice chancellor of the BHU, 
hailed from neighbouring Jaunpur district’s 
Kalvari village. He was also an alumnus of the 
BHU and completed his BSc, MSc and PhD de- 
grees from there. Singh was also the recipient of 
the prestigious Padma Shri award. 
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n keeping with the spirit of the 

times, Osmania University has 
made a foray into the start-up 
ecosystem by setting up a Technol- 
ogy Business Incubator (TBI) to 
translate ideas into business solu- 
tions. The Incubator will provide 
mentoring and other legal, finan- 
cial, technical and IP-related sup- 
port to budding start-ups. 

The Incubator, to be housed in a 
sprawling premises spread over 
12,000 sft once complete, offers a 
platform for speedy commerialisa- 
tion of technologies developed by 
students, researchers, faculty mem- 
bers and alumni of OU. 

The TBI has been incorporated as 
a Section 8 company as per Compa- 
nies Act, 2013 and a 2,000-sft space 
has already been furnished for its 
kick-off. It is in the process of estab- 
lishing a network among academia, 
financial institutions, and industries 
to build a vibrant start-up ecosys- 
tem. 


Focus areas 

The incubator will focus on Elec- 
tronics and Communication Engi- 
neering, Electrical Engineering, 
Computer Science and Engineering, 
Mechanical Engineering, Civil Engi- 
neering, Biomedical Engineering), 
Earth Sciences, Life Sciences, Chem- 
ical Sciences, Physical Sciences, 
Technology, Education and Psychol- 
ogy departments. 

Its primary areas are expected to 
be Healthcare (Medical Devices and 
Bio Technology); Electricity, New 
and Renewable Energy & Environ- 
mental Sustainability; Information 
and Communication Technology 
(ICT); Manufacturing and Engineer- 
ing; Material Science and Construc- 
tion Technology; and Textile and 
Food Technology. 


Strengths 
The University expects the TBI to 
take off based on its strengths: 

Highly Talented Students: With 
an enrolment of about 12,000 stu- 
dents pursuing undergraduate, post- 
graduate and doctoral programmes 
in 51 departments, the best and the 
brightest minds make the University 
their home. 

Solid Lab Infrastructure: Close to 
200 teaching and research labs 
across all departments are at the 
service of the students and are 
equipped with world-class infra- 
structure, funded by UGC, DST, 
DBT, TEQIP, and others. These are 
supported by faculty pursuing re- 
search in their core areas. The stu- 
dents are encouraged to take up 
research positions in the faculties 
and are guided throughout by the 
faculty in seeing through the proj- 
ects to completion. 

Highly Skilled Faculty: With a fac- 








ulty strength of 500 across all disci- 
plines, the University boasts of the 
best researchers taking up projects 
across the public and private sec- 
tors. They are highly accomplished 
in their respective fields and an av- 
erage of about 800 research publi- 
cations every year stands testimony 
to this. 

Research-Oriented Eminent fac- 
ulty and world-class facilities go 
hand-in-hand in churning out cut- 
ting edge research spanning the en- 
tire science and_ technology 
spectrum. Government-sponsored 
projects from the Department of Sci- 
ence and Technology, UGC, DBT, 
AICTE, MHRD, etc. are currently in 
progress, led by qualified faculty. In- 
teraction with industry to stay atop 
the advancements and subsequent 
collaboration with companies en- 
sure that the experience trickles 
down to the students. 

Locational Advantage: Being lo- 
cated at the heart of Hyderabad city, 
Osmania University is close enough 
to the tech startup hub and the in- 
dustrial corridors. The geographical 
advantage will play a big part in at- 
tracting startups, mentors, investors 
and other resources to help the in- 
cubated companies more effec- 
tively. 

Alumni Network:The alumni 
have always been a source of 
strength and support to the Univer- 
sity, and have played their part to 
perfection in shaping the TBI to this 
level. With an alumni strength close 
to 1,00,000 spread across the spec- 
trum of science, engineering, tech- 
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nological and humanities spheres, 
the stage is all set for a structured in- 
cubator to start functioning. 

Industry Network and Partner- 
ships: The Institute’s periodic inter- 
actions with Industry, in the public 
and private sectors, has resulted in 
it staying in the know of current re- 
search areas across technological 
space. It has also collaborated with 
reputed MNCs facilitating them set 
up research spaces in the campus. 

A sample list of corporates that 
have a working relationship with 
TBI includes but is not limited to 
AMD, Xilinx, GE India, Urumi Sys- 
tems, Astra Microwave Systems, 
Bharat Dynamics Limited, and ECIL 
in Electronics; HMDA, Singareni 
Collieries, and Punj Lloyd in Civil 
Engineering; Power Grid, NTPC, TS- 
Genco, and TSPDCL in Electrical En- 
gineering; and Daikin in Mechanical 
Engineering. 

Autonomous status: Osmania Uni- 
versity has conferred full autonomy 
status on two colleges - namely Uni- 
versity College of Engineering and 
University College of Technology, al- 
lowing them the flexibility to plan, 
design and execute policies faster 
and in a more efficient fashion that 
can help the incubator springboard 
with minimal procedural hassles. In 
other colleges, teaching, learning 
and research autonomy is con- 
ferred. The University has been 
swift in decision making and has 
come a long way in adopting to the 
latest to stay competitive and con- 
tinues to strive towards producing 
highly skilled students. 





Biomedical devices 
designed in Osmania 


he Department of Biomedical 


Engineering has developed a 
number of medical instruments 
of immediate use to doctors, 
building on its close interactions 
with local hospitals. 

For instance, the Department 
has successfully modified electro 
medical equipment such as bed- 
side monitors, blood-gas analy- 
sers and auto analysers of 
corporate hospitals. 

Faculty members at the De- 
partment have also designed and 
developed computer-assisted 
prescription system (CAPS) that 
caters to the needs of doctors at 
primary health centers and dis- 
trict hospitals, helping them in 
the diagnosis and treatment of 
about 100 common diseases that 
afflict Indian populace. 

They also successfully devel- 
oped import-substitute instru- 
ments such as peripheral nerve 
stimulators, apnea monitors, 
bone growth stimulators and dry 
steam sterilizers. 

The Department operates an 
electro-oculographic laboratory 
at the Nizam’s Institute of Med- 
ical Sciences (NIMS), as well asa 
biomedical instrumentation cen- 
tre for serving complex medical 
equipment. The Department has 
designed and developed a micro- 
controller based saccadic stimu- 
lator for the Department of 
Clinical Therapeutics and Phar- 
macology at NIMS. Vacuums / 
pressure-monitoring systems 
were also developed for NIMS’ 
Department of Plastic Surgery. 

For the next few years, the De- 
partment has identified several 
thrust areas such as biomedical 


signal and image processing, nan- 


otechnology, and medical instru- 
mentation. Some of the ongoing 
projects in the Department in- 
clude: 

-- GPS-GPRS based emergency 
patient transportation system 
and evaluation of physiological 
parameters 

-- Deep Brain Stimulation as a 
therapy of Parkinson’s disease 

-- EOG signal analysis for the 
Diagnosis of various ocular disor- 
ders 

-- Analysis of Sleep EEG for the 
diagnosis of neurological disor- 
ders 

-- FDTD analysis of Medical Im- 
ages 

-- Hyperthermia application of 
Nano materials for the cancer 


The Department 
has established 
a Biomedical 
Instrumentation 
Centre (BMIC) to cater to 
the needs of medical 
profession. 





therapy. 

-- ECG analysis by using 
wavelets transforms 

-- Independent Component 
analysis of Physiological signals 

-- Syncope detection technique 
in emergency 

-- Non invasive beat to beat BP 
monitoring system by using 
PWTT 


First in the country 

Osmania University is the first 
University to start Biomedical En- 
gineering at undergraduate level 
in the country in 1982. The De- 
partment has been engaged in re- 
search and consultancy projects. 
It received research grants from 
various government agencies 
such as AICTE, UGC, DST, TEQIP 
(Phase I & II) etc. The Department 
established a Biomedical Instru- 
mentation Centre (BMIC) to cater 
to the needs of medical profes- 
sion. 

The B.E. (BME) course has 
been accredited by the NBA for 
the five years with effect from Au- 
gust 2013. A special appreciation 
was given by the visiting expert 
team. The Department has also 
started Post Graduate course in 
Biomedical Electronics in the 
year 2006-07. 

The total floor space of 10,800 
sft. houses classrooms, laborato- 
ries and other amenities. The de- 
partment has well equipped 
laboratories that can support 
ideas include Biomedical Equip- 
ment Lab / Medical Instrumenta- 
tion Lab; Medical Sensors Lab; 
Biomedical Signal Processing 
Lab; Electronics Lab; Medical 
Embedded systems Lab; Com- 
puter Programming Lab. 

The faculty of the department 
is involved in research collabora- 
tion with various organisations 
such as Emergency Management 
Research Institute, NIMS and Re- 
search and Training Unit for Navi- 
gational Electronics. The 
department along with other de- 
partments of Osmania University 
is part of UPE project. 
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CFRD eyes strong ties with industry 


BY JAPHET OTCHERE GYAMFI 


smania University’s pres- 
( ) ison hub of laborato- 

ries, the Central Facilities 
for Research & Development 
(CFRD), is a state-of-the-art facil- 
ity that is on par with research 
facilities anywhere in the world. 

But to realise its full potential, 
it requires strong partnerships 
with the industry, said Prof. 
Surya Satyanarayana Singh, who 
took over as its Director recently. 

“The CFRD has such an over- 
whelming potential that scholars 
who have worked here have the 
perception that it is being under- 
utilised,” said Prof. Singh. 

There are three main labs set 
up in CFRD with funding from 
the University Grants Commis- 
son. These are the Central In- 
strumentation Lab, Nuclear 
Magnetic Resonance Lab and the 
Radiation Lab. 

The equipment housed in 
these labs is possibly unrivalled, 
and includes Nuclear Magnetic 
Resonance Spectrometer, High 


To tap infrastructure potential and to mobilise funds 


Performance Liquid Chroma- 
tography, AKTA Purifier, Fourier 
Transform Infrared Spectrome- 
ter, UV-VIS Spectrometer, Confo- 
cal Microscope, Liquid 
Scintillation Counter, Liquid 
Chromatography Mass _ Spec- 
trometer and a Centrifuge. 

Though the CFRD, established 
at a cost of Rs. 40 crore, is well 
stocked with almost all that it 
needs to operate at full capacity, 
it is also saddled with huge main- 
tenance budgets and lack of 
awareness among industry and 
sections of the public. 

Prof. Singh mentioned that the 
Centre requires a minimum of 
Rs 60 lakh for maintenance of 
the instruments annually. 

Asked how he would deal with 
these challenges, Prof. Singh 
said that a website has already 
been commissioned to help pub- 
licise the activities of the Centre 
to stakeholders. 

“The Centre is in the process 
of setting up business incubators 
by partnering with the industry. 
These incubators will serve as 


idea- or innovation-development 
platforms, where business ideas 
will be explored and developed 
to commercial level. This re- 
quires a stronger partnership 
with industry,” he explained. 

Prof. Singh further said: “The 
idea is to generate some income 
for the Centre and also help 
scholars to learn first-hand since 
they will have the opportunity to 
practice what they learn on-field 
in the industry. This will ulti- 
mately present graduates with 
job opportunities.” 

Another challenge for CFRD is 
getting technical staff to man in- 
struments in the labs. Prof. 
Singh said efforts were under- 
way to have research scholars 
and faculty on board, as there is 
a ban on recruitment. It is ex- 
pected that the move will also 
create some job opportunities 
for exceptional scholars. 

The CFRD intends to install 
equipment such as the Fluores- 
cence Microscope, Scanning 
Electron Microscope, X-Ray Dif- 
fraction and a Transmission 








Electron Microscope. 

The facility also houses E- 
Classrooms, Scholars Computa- 
tion Lab, DBT Modular Labs and 
Server Room, apart from office 
space and auditoriums. These 
are open to scholars and faculty 
of OU and constituent colleges. 


Intense researcher turns administrator 


rof. Surya Satyanarayana Singh 

by training has a Master of Sci- 
ence degree in Biochemistry from 
Osmania University. His passion for 
research and love for imparting 
knowledge earned him an appoint- 
ment in the same University after 
graduation 1988 as an Assistant Pro- 
fessor in the Department of Bio- 
chemistry. By dint of hard work, 
Prof. Singh enrolled in a Ph.D. pro- 
gramme in the same department 
where he combined his teaching 
and research work. 

His Ph.D. research work provided 
him an opportunity for a post-doc- 
toral research with the New York 
State Institute for Basic Research in 
Developmental Disabilities, Staten 
Island, New York, USA where he 
worked for 4years. While in the US, 
his research work centred on the 
role of Phosphatidylinositol 3-kinase 
and Protein kinase C isozymes in 
Signal Transduction. 

On his return from the US in 1996, 
Prof. Singh was promoted to a full 
professor status and has been with 
the Biochemistry Department since. 


About his personal achievements, 
Prof. Singh has won very prestigious 
awards which include the Young In- 
vestigator Award from American So- 
ciety for Neurochemistry, March 
1995. The Travel Award from ASN 
to attend 24th Annual meeting at 
Richmond, Virginia, USA. 1993 and 
the Council of Industrial Research, 
JRF Award 1985-87, & SRF in 1987- 





1989 to pursue Ph.D. research work. 

His research focus has been on 
new tumor suppressor genes (pro- 
filing) and hypoxia (HIF1- ) associ- 
ated ailments such as dementia and 
cancer which he has carried out 
using state of art techniques for the 
past 20 years. His concentrations 
has been in the areas of Signal 
Transduction by Protein kinases, 


Phosphoinositides, PI3-kinase, PKC 
etc, Molecular Biology which in- 
volves cloning and profiling I and II 
isoforms as GST and his tagged fu- 
sion protein and their expression 
and purification to identify their 
role in tumor invasion. 

Prof. Singh is also pursuing re- 
search in Tumor markers profiling, 
Hypoxia which is a neuronal pro- 
teome analysis under hypoxic con- 
ditions and role in dementia, 
transient transfection studies using 
neuronal cell lines and analysis of 
mechanism of HIF stabilization, 
Raising polyclonal antibodies to 
proteins and peptides, purification 
and titer determination and subse- 
quent uses (with ELISA, Western 
Blotting, Immunohistochemistry 
etc.), Protein - protein interactions 
(profiling and protein interactions 
in breast cancer, using 2D elec- 
trophoresis and peptide fingerprint- 
ing and de novo sequencing using 
LCMS) and Cytokine analysis (analy- 
sis of cytokines under septic shock 
using Real Time PCR). 

His administrative experience 


CFRD, established at a cost of Rs. 40 
crore, has all that it needs to operate at 
full capacity. But it is saddled with huge 
maintenance budgets and lack of 
awareness among industry and sections 
of the public. 





ramges from membership on sev- 
eral important boards to chairing 
very key committees in and outside 
Osmania University. As a professor 
of biochemistry, Prof. Singh has 
worked as the Head of Department 
from 2007 till date and has super- 
vised nineteen Ph.D. scholars who 
have received their awards and cur- 
rently supervising four Ph.D. all of 
whom have worked in the areas of 
Biochemistry, Nutrition and Phar- 
macy. He has also worked on sev- 
eral funded projects which has seen 
him manage crores of rupees from 
both government and private organ- 
isations. 

As an academic, he has about 47 
publications to his credit some of 
which are co-authored. He has pre- 
sented conference papers most sig- 
nificant is a conference paper 
presented on the non-invasive tech- 
nique to predict the mutagenicity 
and teratogenicity using onions. 

He also has to his credit a patent 
filed titled; | -N-oxalyl-L- , -di- 
aminopropionic acid (L-ODAP), also 
known as BOAA, ( -N-oxalylamino- 
L-alanine) the natural compound 
present in Lathyrus sativus (Kesari 
dhal) is pro angiogenic and aids in 
wound healing. J.0.G. 


Finding the good side of Lanka pappu 


athyrus sativus (common name: 
Indian pea; Triputa or khanidka 


in Sanskrit; Khesari in Hindi; Khe- 
sari parippu in Tamil; Lanka pappu 
in Telugu; and Khesari bele in Kan- 
nada) is a drought- and pest-resis- 
tant legume commonly grown for 
human consumption and livestock 
feed. 

As it happened, consumption of 
the lathyrus plant was banned by 
the Indian government because 
consumption of the seeds for a pro- 
longed period as a primary protein 
source was found to be the cause of 
neurodegenerative diseases (popu- 
larly known as lathyrism) due to 
the presence of neurotoxins. 

The phenomenon raised con- 
cerns and research institutions 
began work on finding solution and 
Osmania University was not an ex- 
ception. 


After 15 years of work, faculty at 
the Department of Biochemistry 
discovered that the toxin which 
causes lathyrism when consumed 
in high concentrations turns out to 
be good in low concentration for 
treating ischemic heart disease and 
for wound healing. 

According to Prof. Surya Satya- 
narayana Singh, Head, Department 
of Biochemistry, the Department, 
together with the Defence Re- 
search & Development Organisa- 
tion (DRDO), has now patented the 
molecule from the lathyrus plant 
that helps in diabetic wound heal- 
ing at low concentrations. 

“People who consume the lath- 
yrus pulse are also seen to increase 
their stamina because the pulse 
has a component that induces ni- 
tric oxide synthase which is known 
to increase blood flow thereby hav- 





ing the potency to increase the per- 
formance of sportsmen,” said Prof. 
Singh. 

People who work in higher alti- 
tudes are now given this pulse at 
required concentrations to avoid 
any health problems and loss of 
oxygen. 

Prof. Singh stated that the thirty 
years’ work and other factors were 
enough reasons to convince the 


present government to lift the ban 
on the consumption of lathyrus 
which was done two years ago. 
“Thanks to my hardworking team,” 
he pointed out. 


Founded by I[Sc-alumni 
Giving a brief history about the de- 
partment, Prof. Singh said it was es- 
tablished as a full-fledged 
department in 1971 by Prof. L.K. Ra- 
machandran, a renowned bio- 
chemist. He was ably assisted by 
two senior faculty members, Prof. 
Shiva Rama Shastry and Prof. S.L.N. 
Rao who served as founding profes- 
sors. All three were trained at the 
Indian Institute of Science (IISc) 
Bangalore, he remarked. 

The Department offers a Masters 
and Ph.D. programme. The Depart- 
ment prides itself on the fact most 
of their graduates are admitted into 


PhD programmes at Indian Insti- 
tute of Science (IISc), the National 


Centre for Biological Sciences 
(NCBS), Bangalore and other pre- 
mier institutions of higher learn- 
ing. 

He also added that the depart- 
ment has produced thousands of 
Biochemistry graduates who are 
now into research, academia and 
others exploring opportunities that 
abound in the field of study as en- 
trepreneurs both home and 
abroad. 

On the issue of funding for re- 
search, Prof. Singh said funding 
has never been an impediment for 
the department as it has always 
had reliable partners in the Central 
Government, UGC, DRDO and 
other research agencies. 


-- JAPHET OTCHERE GYAMFI 
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